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I. EXPERIMENTAL STUDY OF PLEURAL SHOCK 
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The first description of pleural shock was given by ROGER in 1864, who 
attributed it to a reflex action from the stimulation of nerve-endings in the 
pleura. Since the artificial pneumothorax was introduced by FORLANINI in 1890 
and the thoracic surgery has become a common practice, the number .of pleural 
accidents is gradually increasing. 
According to CAPPS, in any operative intervention on the pleural cavity, 
whether it is a therapeutic pneumothorax, a draining of empyema, a withdrawal 
of fluid by means of an aspirating needle or merely an exploratory thoracentesis, 
there lurks the danger of pleural shock. In this state a patient becomes faint, 
occasionally unconscious and pulse becomes weaker and weaker until it can no 
longer be detected by the finger. Convulsions and death are rare. 
TAKEUCHI (1951) reported that by injecting tincture of iodine into the pleural 
cavity of rabbits he produced pleural shock, in which blood pressure fel, pulse 
rate became slower and pupils dilated. There were some evidences suggesting that 
pleural shock might be related to the vagus nerve. 
Some time ago I experienced an accident that aroused my interest in this 
subject. A man, aged 27, underwent the aspiration of a pleural effusion. He 
suddenly became faint and then immediately lost consciousness, with the pupils 
dilated中1dthe pulse almost impalp功leand apparently slower. Routine emergency 
measures were done with no effect; then atropine was injected hypodermically, 
and the patient recovered in ten minutes. The essential feature in this case is 
obviously pleural shock caused by the puncture of the pleura. It seemed quite 
probable that the shock might be related to the vagus nerve, as the patient 
recovered with atropine. Suggested by this case, the following experimental study 
has been performed in cats. 
EXPERIMENTAL TECHNIC 
Cats, about 2 kg. in weight were used. 
The blood pressure was recorded graphically by inserting a cannula into the 
right common carotid artery or the femoral artery and in order to measure the 
pulse rate exactly, an electrocardiograph was employed in some cases. Various 
、。stimulantswere introduced into the pleural cavity with manometric control. At 
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necropsy, it was assured whether they had been injected exactly into the pleural 
cavity or not. 
RESULTS 
Series I : Thermal Stimulation of Pleura. 
A) Injection of hot water 80°C. (5 cc) into the pleural cavity. 
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The blood pressure showed no marked drop and the pulse rate became 
rather frequent. 
B) Injection of cold water 5°C. (5 cc) into the pleural cavity. 
Table I. (B) 
No. I Before 
After injection 
iniection 1’ 3’ 5' 1ぴ
3 I… 160 180 170 174 Pulse rate 240 200 228 228 180 




It was expected that pleural shock might result, if the pleura was stimulated 
by hot or cold water. However, there occurred no marked fall of blood pressure 
and no slowness of pulse rate referable to a neurogenic reflex. Namely, pleural 
shock could not be produced by the application of thermal stimulus to pleura. 
Series II : The Chemical Stimulation of Pleura. 
A) Injection of 5 % tincture of iodine (5 cc) into the pleural cavity. 
Table II. (A) 
N , ' Before 
0. I , 
I 叩 ction, imme仙 telyl
4 I Blood pressure I 200 I 230 I 
I Pulse r脱 I mo I I 
5 ! Blood pressure I 川 I lllO I 
I Pulse rate I 220 I 200 I 











???????。??? 124 96 
180 
90 I ui 
160 i 140 
Died 9' later 
1 Pulse rate 200 
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7 I Blood pressure I 140 138 120 104 1}4. 116 
Pulse rate 200 190 IBO IBO 200 
Table I. (B) 
No. 
After injection 
injection immedi~I 1’ 2’ 3’ 4' 5' 1ぴ 15'’ ately 
8 I Blood…｜ Died 5’later 
Pulse rate 166 160 128 88. 32 
｜…ぺ
140 。





In all cases, there was 
a tendency to low blood 
200 
pressure and brady:cardia. 
In one case (No. 6 ),blood 
pressure fell about 28 mm 
150 J.njec色ion
Hg. a few minutes after 
injection and the animal i。
died after about 9 minutes. 
B) Injection of 10 % 224 
hydrochloric acid ( 2 !i cc) into the pleural 
cavity. Ti凶e l min. 2 ain. ヲmin.
These experiments were Fig・. I. Injection of 109{. hydrochloric acid 2 cinto the 
performed in May 1951, pleural cavity. (No. IO) 
and in all animals without 
exception blood pressure 
200』 －lnject1on
fel and pulse rate became 
slower. In two animals, 
blood pressure fell about 150 
50mm Hg. immediately 
a加 inj…and向山｜ ，ー v ~~~P Pu! sera『 .. 
died within five minutes. Pum・ Stop s~. . 192 
Pulse rate Pulse rate 
七、 Comment. 176 172 
ラ0
CORDIER( 1910) injected i宮8. iodine into the pleural ca-
vity and produced pleural Tino 1 min. 2 min 与min. 10 min. 
shock. CROIZER (1927) fo- Fig. 2. Injection of lO?o hydrochloric acid 2 cinto the 
und that pleural shock pleural cavity. (No. 9 J 
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could be induced when iodine was injected c;lirectly into the lung. In rabbits, 
TAKEUCHI (1951) produced pleural shock by injecting 5% tincture of iodine into 
the pleural cavity. 
In my experiments, the injection of 5% tincture of iodine and 10% hydroch-
loric acid into the pleural cavity of cats always produced pleural shock, in which 
blood pressure fell and pulse rate became slower. It was confirmed at necropsy 
that iodine or hydrochloric acid had been exactly injected into the pleural cavity, 
the pleura showing discolouration as a result of strong stimulation. 
Series III : Pharmacostim ula ti on . ofthe pleura. 
A) Injection of 0.1% adrenaline (0.5 cc) into the pleural cavity. 




1 I ~~~~： :a::ssure I ~：~ I 190 I ：｜；：（ ~~~ I ~~~ I ~~~ 
12 I ~~~~： ：~：s叶；： I 150 I ！~~ I ！：~ I ! 136 260 
B) Injection of 0.1% pilocarpine solution (1 cc) into the pleural cavity. 
Table III. (B) 
Before After injection 
1'¥o. 
inj出 ionI immedia叫 l' / 21 I＝－~ j_-N I s’ 
I Blood oressure I 130 I 150 I 120 I 126 ・ I 134 134 I 140 
13 I " I ! I I －~ I ・ ! L Pulse rate I 216 I I I 196 I ! I 
川 Bloodpressure I 160 I 170 I 凶「：m一元！－ι 凶
The blood pressure fell gradually and pulse rate somewhat decreased, but it 
seemed uncertain that the changes were due to a n巴urogenicreflex. 
C) Injection of acetylcholine ( 10 mg) into the ple山 alcavity. 
Table III. ( C) 
No. I 
After injection 
町山n immediate! l' 2’ 3’ 4! 5’ 
15 ｜…essure I 140 160 46 40 66 80 82 
Pulse rate 172 120 
｜…叶 136 130 24 50 54 60 I 62 16 Pulse rate 200 124. 
As soon as acetylcholine was injected into the pleural cavity, blood pressure 
fell rapidly and pulse rate decreased pronouncedly. 
Comment. 
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Ti伽e 1 min. ラ叫n.
Fig・. 3. Injection of acetylcholine lO mg into the pleural・
cavity. (No. 15) 
result of its absorption into general circulation. 
Series IV: Injection of Various Chemicals into the Pleural Cavity after Prelim-
inary Injection of Atropine. 
In the preceding experiments, it was demonstrated that the syndrome of pleural 
shock is almost the same as that induced by the intrapleural or hypodermic 
injection of acetylcholine, namely low blood pressure and bradycardia. It may be 
expected that preliminary administration of atropine will prevent the pleural 
shock following the injection of various chemicals into the pleural cavity. 
Cats were given 0.05% ・atropine 0.02 cc (0.01 mg) per kilogram of body weight 
subcutaneously twice at an interval of twenty minutes. Then various chemicals 
-were injected into the pleural cavity. 
A) Injection of 5% tincture of iodine (5 cc) into the pleural cavity after 
preliminary injection of atropine. 
Table IV. (A) 
I Before 
J injection I immediately! l’ I 3' I s' I 1ぴ ！ ぽ
I Blood oressure J 160 I 170 I 164 I 162 I 160 I 160 I 164 17 、I ,. I I I I I I I 
1 Pulse rate I 186 I 180 I匂 192 I 204 I 204 I 192 I 204 
I Blood oressure I 170 I 220 I 180 I 180 I 164 I 156 I 160 18 I " 山、 I I I I I I I 
/ Pulse rate / 172 / 200 / 192 I 184. I 180 I 胤｜胤
At the moment when tincture of iodine was injected into the pleural cavity, 
cats showed manifestations of pain, and the blood pressure temporarily incr吃ased,
but soon returned to the previous level. Pulse rate increased. Thus pleural shock, 
which was otherwise expected to occur, failed entirely to occur by the premedic-




B) Injection of 10% hydrochloric acid ( 2 cc) into the pleural cavity after 
preliminary injection of atropine. 
Table IV. (B) 
l¥'o. ¥ 
I Blood pressure I 100 19 I I 
I Pulse rate I 184 
I BloodロressureI 144 
20 I " I 
I Pulse rate I 208 
pulse rate became 
a little slower, but 
blood pressure did not 
drop. Pleural shock 200 
was prevented by the 
premedication of atr- 150 
opine. 
C) Injection of ac- 10。
etylcholine ( 10 
mg) into the 
pleural cavity ラO
after prelimin- a ~ 
ary injection of S 
atropine. 
Blood pressure fell Fig. 4. Injection of 10% hydrochloric acid 2 c into the pleural 
after injection, presu- cavity after preliminary injection of atropine. (No. 19) 
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90 I I: I 
did not be.come slower. 
Comment. 
For the development of a pleural shock, one should think of vagal reflex. In 
this experiment, therefore, I administered atropine subcutaneously before the 
injection of various chemicals into the pleural cavity. The result was that pleural 
shock was arrest巴dby atropine. I believe this is a direct evidence for the main 
神
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role of the vagus-nerve in the development of pleural shock. 
Series V : Influence of Season and Atmospheric Temperature upon the Experi-
mental Occurrence of Pleural Shock. 
A) Injection of IO% hydrochloric acid (2 cc) into the pleural cavity m 
about 30°C atmospheric temperature. 
This experiment was carried out in July 1951. The rectal temperature of cats 
was abouf 38°C. 
Table V. (A) 
Before I After injection 
No. 
injection I ~~cl~d” ｜、 1' I 3' I s' / 7' I 1ぴ l 15' 
23 I B…叶出 I 1悩 I 122 I 凶 I 106 I 100 I JOB 
Pulse rate I 236 I 126 I 170 ・1 150 I 178 I 178 I 160一
24 I Bloo 
Pulse rate I 188 I 160 I 216 I 192 I 180 I 184 I 188 
25 I Blood pressure I 126 I 190 I 110 ¥ 114 I 116 I 116 ¥ 120 ¥ 138 
I Pulse rate I 224 I 140 I 172 I 180 I 188 I 212 I 224 I 228 
26 I Blood pressu代 I 108 I 180 I 114 I 124 I 110 I 80 I 18 I 
I Pulse rat巴 I 212 I 200 I 188 I 192 I 224 I 228 I 224 I 
27 I Blood pr間 ureI 156 I 220 I 164 I 1臼；144I 13s I 140 I 13s 
I Pulse rate l 加 I I 2却 I 240 : 232 i 200 I 192 I 180 
28 I Blood pressu陀 1 160 I 220 I 1臼 1 104 / 86 1 I 94 1 104 
I Pulse rate I 208 I 148 I 104 I 200 (arhythmia) I 120 I 176 
The typical pleural shock, in which blood pressure fell remarkably and pulse 
rate became slower, was observed only in No. 28. However there was a suggestive 
pleural shock in animals Nos. 23, 25 and 26. The others did not show any sign 
of reflex shock. 
B) Injection of 10% hydrochloric acid (2 cc) into the pleural cavity after 
cooling the body with ice about 30° C atmospheric temperaure. 
Table V. (B) 
After injection 
No. 
injection !mmed- 1’ 3’ 5' 7’ 1ぴ 15' iately 
142 206 114 120 120 
Pulse rate 180 180 148 128 128 132 168 180 
30 
l…“ 150 200 Died 41 later Pulse rate 224 144 
31 132 184 46 Died IJ later 
Pulse rat巴 184 52 60 60 68 
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I Blood pressure I 130 I 172 I 74 I 62 I .62 J 62 I 74 I 90 
32 I I I I I I I I I Pulse rate I 180 I 108 I 136 I 112 I 180 ¥ 180 I 128 ¥ 144 
I Blood pres叩 ej 106 I 190 I 88 I 76 I 84・ I 90 i 80 I 92 
33 I J I I I I I I I I Pulse rate 1 216 I 168 I 172 I 176 I 176 I 172 I 160 I 172 
Cats were cooled until the rectal temperature fell to about 35.5°C, and one 
hour afterward, hydrochloric acid was injected into the pleural cavity. 
Fall of blood pressure and bradycardia were observed in nearly a11 cases. In 
No. 30, which died after about 4 minutes, blood pressure dropped alarmingly. 
Comment. 
From the fact that pleural shock was difficult to)ake place in summer, it was 
supposed that there might be some relation between the season or the atmospheric 
temperature and the pleural shock. Exp巴rim巴ntSeries V. ( B) demonstrated that 
the cooling of the body was a predisposing factor of pleural shock. According to 
ISENSCHMIDT, descending of body temperature gives rise to the irritative state 
of the parasympathetic nervous system. This may explain the result in this 
experiment. 
Series VI : Influence of the Section of the Bilateral Vagal Nerves upon Pleural 
Shock. 
By cutting the vagal nerves on both sid巴sin the neck, cats become dyspnoeic, 
but sooner or later recover with artificial respiration in most cases. After recovery 
to the normal condition, the following experiments wer巴 performed.
A) Injection of 10% hydrochloric acid (2 cc) into the pleural cavity after 
the section of the bilateral vagal nerves in about 30°C atmospheric temp-
era ture. 
Table VI. (A) 
Befor巴 After injection 
No. 
injection ！竺r_i;ed-I l' I 3' I s1 I 1 I 1ぴI iau:iy I I I I I 151 
-31 同Jood pressure I 80 I 附 I 10 I s6 I 68 I 68 I 68 
I ulse rate I 232 I 216 I 228 I 168 I 172 I 172 I 1so 
80 
180 
35 I Blood pres山 eI 90 I 120 I 74 I 54 I 64 I 56 I 74 
I Pulse rate ! 264 I I 272 I 236 I 264 I z,13 I 240 
36 I Blood p代ssure! 116 I 200 ! 94 I 86 I 90 I 90 I 90 
I Pulse rate , 168 I i 胤 I 120 I 128 I 132 I 136 
100 
152 
37 I Blood pres山 ！ 国 220I 140 I 128 I 102 I 90 i 90 I 96 
I Pulse rate : 176 160 ・ I 161, [ 164 I 160 I 164 I 156 J 160 
I Blood pressure I 180 250 I 200 I 196 I 180 I 17-i ! 1印｜38 I I I I I I 目 ｜I Pulse rate I 220 I 248 I 232 ! 208 I 212 I 208 I 208 I 
The typical pleural shock appeared in no case, although a tendency to shock 
was noticed in Nos. 34 and 36. 
In view of the fact that th巴 typicalpleural shock did not occur also in Series 
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y. (A). There is no much significance in the result of this experiment, that the 
pleural shock was arrested by the section of the vagi in summer. The most one 
can say, may be that there is no appreciable difference between Series V・ (A) 
and Series VI. (A). 
B) Injection of 10% hydrochloric acid (2 cc) into the pleural cavity after 
cooling the body together with section of the bilateral vagal nerves in 
about 30°C atmospheric temperature. 




初 IBlood pressure I 凶
I ulse rate I 200 
40 I BloodP＇叶 106
Pulse rate l 52
I Blood pressure I 134 
41 I • I 
I Pulse rate I 140 
I Blood pressure I 156 
42 ! • I 
I Pulse rate I 192 
43 I山…I156 
Pulse rate I 216 
げf1
l凶 i
I 150 I 
In only one case (No. 42) 
death occurred 3 minutes 
after injection of hydrochl- 200 
oric acid, but in others, fall 
in blood pressure and brad- ,5o 
ycardia were not produced. 
Comment. 
For the reason that・ fall to 
in blood pressure and brad－うa I p＂ι：~ . 
ycardia did not take place 句 1 汚
after the section of vagi and ~ ~ a 













: I :I 































5 min. is decidedly clear that the 
pleural shock is arrested by 
the ・section of the bilateral 
vagal nerves. In short, the 
Fig・. 5. Injection of 10% hydrochloric acid 2 cinto the 
pleural cavity after section of bilateral vagal nerves 
(atmospheric temperature about 30°C). (No. 40) 
vagus nerve plays a principal role in the development of pleural shock. 
SUMMARY 
(1) The pleural shock did not result from the injection of hot or cold water 
into the pleural cavity. 
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(2) It developed by the injection of iodine or hydrochloric acid into the 
pleural cavity. In this state, there were low blood pressure and bradycardia. 
( 3) Similarly it developed by the injection of acetylcholine into the pleural 
cavity, but not by adrenaline or pilocarpine. 
( 4) The pleural shock was arrested by the subcutaneous administration of 
atropine before injection of various shock-producing chemicals into the pleural 
cavity. 
( s) The freezing of the body makes a predisposing state of pleural shock. 
( 6) After cutting the both vagi, pleural shock did not occur. Therefore, 
pleural shock in cats seems to appear by a reflex through the vagus nerve. 
( 7) The typical manifestations of pleural shock, i. e. low blood pressure and 
bradycardia are analogous to those of the initial shock after head injuries, as 
Prof. Araki :i ta ted. 
I. EXPERIJ¥IE!¥TAL STUDY OF REFLEX SHOCK IN ABDOMEN 
The primary shock is believed to be a cardiovascular reflex phenomenon appea-
ring immediately after injury, but the symptomatology is not・ well established. 
It seems to consist of low blood pressure, slow pulse, cold skin, pallow face, loss 
of consciousness and perspiration, whereas in the secondary shock pulse rate 
becomes frequent and blood pressure falls, as a result of progressive reduction in 
circulating blood volume. Almost the same features as in the primary shock 
appear in the case of fainting spels due to cerebral anemia following-trivial 
stimuli, and initial shock after head injuries 
GOLTZ observed that on repeated strokes on the frog’s abdomen the heart beats 
become slower or even cease, and he attributed it to reflex inhibition of the 
heart through the vagus nerve. It has b巴endescribed that the circulatory disturb-
ance of the primary shock type are occasionally experienced in abdominal diseases 
accompanied by severe pain, for instance, Japanese "ATEMI", acute pancreatic 
necrosis, perforation of a gastric ulcer or cancer, and acute intestinal strangulation. 
To clarify whether a primary shock with bradycardia and low blood pressure 
may be induc巴dexperimentally from the abdomen, especially from the upper 
abdomen, the present experiments in cats have been performed. 
EXPERIMENTAL TECHNIC 
The method of experiments is the same as that in the pleural shock. Anesthesia 
was not done in al animals. 
RESULTS 
Series I: Chemical Stimulation of Abdominal Cavity. 
In case of acute perforation of the stomach or intestine, pulse is usually feeble 
and frequent. However, bradycardia and low blood pressure are occasionally seen, 
especialy imm吋iatelyafter the perforation, presumably as the results of intra-
abdominal vagal stimulation. To reveal whether the latter type of shock could be 
induced by the injection of stimulant chemicals into abdomen, the following 
experiments were performed. 
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1) Injection of 5% tincture of iodine lOcc into the abdominal cavity. 
A) fojection into the upper abdominal cavity. 
Table VII. (A) 
Before 
No. 
injection 1-immediatelyj 31 j 
4 I B~ood pressぺ150 I 200 I I 
Pulse rate 180 I 210 I I 
45 IE…叶附 I 260 I 170 I Pulse rate 200 I 200 I I 
46 I Blood 問…！ 160 I 210 I 148 I 
I Pulse rate I 220 I 220 I 220 i 
47 I Blood pressure J JqO I 176 J 川｜
I Pulse rate I 240 I 240 I 232 I 
B) Injection into the lower abdominal cavity. 








I I Before I After injection 
No. I I I 
j [ injection j immediately) 31 J 51 J 
48 I Blood pressu代 I 170 I 184 I 164 I 164 I 
I Pulse rate I 168 I 200 I 200 I 200 I 
2) Injection of hydrochloric acid into the upper abdominal cavity. 
A) Injection of 10% hydrochloric acid 10 cc. 
Table VIII. (A) 
No. 
Before After injection 
injection 31 5’ 
49 Blood pressure 120 186 110 100 





Pulse rate Pulse rate 
5 山 18 220 z。 192 
< 。吋. 
馴｝セ n . o l min. うmin. ちm1n, 7 min. 
Remarks 
1ぴ
7’ I 10' 
160 I 160 




Fig-. 6・，Injectionof 10？占hydrochloricacid lO cc into the upper abdomiual cavity. (No. 4リ）
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B) Injection of 20% hydrochloric acid 7.5 cc. 
Table‘；VIII. (B) 
Before After injection 
No. 
1niect10n 3’ 5’ 7' 1ぴ
50 Blood pressure 130 210 
110 68 44 
Pulse rate 208 224 278 250 232 
C) Injection of 30:% hydrochloric acid 2.0 cc. 
Table VIII. (C) 
Before After injection 
No. I 
injection 3’ 5' 71 10’ 
51 Blood pressure 
120 190 102 90 80 46 
Pulse rate 248 248 256 256 
D) Injection of 50,% hydrochloric acid 10 cc. 
Table VIII. (D) 
Before l…ection No. 
immediatelyl 
Remarks 
iniect1on 3’ 5’ 
52 Blood pressure 110 182 60 38 Died 7’later Pulse rate 172 204 228 200 
Comment. 
In all these experiments) blood pressure and pulse rat巴 increasedimmediately 
following injection probably due to a severe pain, and then gradually fell, 
WEGNER ( 1876) stated that the main cause of death in acute peritonitis was the 
absorption of toxic substances produced in the abdominal cavity. Similarly, the 
death of animals Nos. 47 and 52 might be caused by the absorption of iodine or ・ 
hydrochloric acid. There was no evidence of reflex shock. 
Series II : Injection of 10% Hydrochloric Acid 5 cc into the Abdominal Cavity 
of the Animals with Dysfunction of the Liver. 
FINE (1949) and SHORR (1950) report that the hepatic anoxia is an important 
change in the shock-like state. It has been known that a major operation on a 
patient with hepatic dysfunction is liable to produce secondary shock. Therefore, 
it was expected that a primary shock might be more easily produced) when the 
function of the liver was disturbed. Carbon tetrachloride was given or the common 
bile duct was ligated, in order to impair the hepatic function of cats irreversibly. 
1) The deterioration of the liver by carbon tetrachloride. 
Cats had been given 20' :, carbon tetrachloride olive oil solution 1 cc per 
kilogram of body weight subcutaneously from 3 to 5 times every other day. The 
following experiments were carried out two days after the自nalinjection. 
A) Injection of 10シhydrochloricacid 5 cc into the abdominal cavity after 
EXPERIMENTAL STUDY OF REFLEX SHOCK 591 
treatment with carbon tetrachloride 3 times every other day. 




B) The same injection 







1~~ I ~~~ I ~~~ I ~1: 
3' 
after treatment with carbon tetrachloride 4 times 
No. 
Table IX. (B) 
2) The disturbance of 目。・＼
hepatic function due 
to ligation of the com- 150 
mon bile duct. 
The cats did not eat 
anything after the ligation 100 
of common bile duct. 3 
to 5 days later the liver 号。lPu~：： Pul…ate Pulse l'H& ~ • 
I • _ _ Pu I "c”－ le 
showed spotted surface 1 ~ l 政 均0 2!10 ＂~｝~·－－ 
and fat-degeneration. Su- 5島
bcutaneOUS fat-tiSSUeS ex- D1!ll Hg Time l min. ~ min . ぅ mln. 7 min. 
hibited icteric colour. In-・ Fig. 7. Injection of 10% hydrochloric acid 5 c into the 
jection of hydrochloric upper abdominal c~vity of cats, treated with carbon 
acid into the abdominal tetrachloride 4 times every other day. (No. 54) 
cavity was performed 3 resp. 5 days following the ligation of common bile duct. 
Table X. 
N I I M 代 l Aft釘 inj巴cti
0. I I a 白
' ¥injection I immea・i 1’I 2’I 3' I 4' I 
: －一一一一ーI~ _ l ~！~IL ！一一l ｜一一l一一＿！＿
I Blood oressure I 130 I 210 I 116 I 84. I 70 I 86 I 56 I 1! I I I I I I I 
一一JP叫serate J l rn! J 196 I 18川川 I1 10 I 
57 I Blood pressure I 130 j 161 i 132 I 130 I BO I BO j 































































In every case, blood pressure rose a little imm巴diatelyafter injection of hydro-
chlroic acid and soon fel. However, pulse rate somewhat increased. 
In short, the primary shock showing bradycardia and low blood pressure did 
not occur even in the cases of irreversible damage of the liver. 
Series III : Injection of 10% Hydrochloric Acid 5 cc into the Upper Abdominal 
Cavity in Splanchnectomized Cats. 
It is known that cerebral anemia with bradycardia and lower blood pressure 
is liable to occur in vagotonics, and that the electric stimulation in the pro-
ximal portion of cervical vagus nerve exerts an inhibitory action on the heart, 
resulting in low blood pressure. Therefore, it should be expected that after cutting 
sympathetic nerves on both sides, the parasympathetic nerves in the abdomen 
become predominant, and that reflex phenomenon through the parasympathetic 
nerve would b巴 moreeasily produced. Thus injection of hydrochloric acid into 
the abdominal cavity was performed about one week after the section of upper 
lumbar sympathetic chains on both sides. 
Table XI 
と！ 1;:;¥;:'." l___"___l_2'_三~~ーとよこどL
58 I：ご公判 : I :I ,:I ,:I ,:Iニ1 1~~ I 1~~ I 1~~ 
60 I ~＇.；：： ：：.~＇＂＂ I ：~~ I 190 I :I ~； I ：~ I ：~ I :I :I :: 
Comment. 
In every case blood pressure 
fell gradually but remarkably, 
and pulse rate became slower 
immediately following injection 
and gradually increased later. 
In Nos. 58 and 59, the blood 
pressure fell temporarily and 
pulse rate decreased about one 
minut巴afterinj巴ction,but 5oon 
returned to the former level. 
This response was supposed to 
be a vagal reflex, but not so 
strong as to b巴calleda prim-
ary shock. 
] ~＼， 
Puhe Puls. r•le Pulse rat• Pulse rate 
、~ ＇開。~ ?i~· m・ 20 18 18 
~ 
同司｝垣 T1"1e l min‘ 3 ＂＇』 L ラP>in. 7 min. 10 "1n. 
Fig・. 8. Injection of 10° o hydrochloric acid 5 c・ into the 
upper abdominal 目、ityof splanchnectomized cat. •','o.uO J 
Series IV : Injection of lり にHydrochloricAcid S cc in to the Upper Abdominal 
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Cavity after Fasting. 
POPOW (1885), HAYASHI (1924), and TABUCHI (1943) observed that the hepatic 
function is impaired in the state of starvation. SUZUKI and his associates (1951) 
reported that the secondary shock due to a nervous stimulation is liable to occur 
in rabbits fasting for 3 to 5 days. For a long time, it has been believed that 
starvation often produces shock-like symptoms; i.e., starvation is a predisposing 
state of secondary shock. Thus the following experiments were performed in cats, 
whose liver had been reversibly damaged by fasting. 
I) Injection of 10/C'. hydrochloric acid 5 cc into the upper abdominal cavity 
of cats fasting for 2 days. 
Table XII. 
Before After injection 
No. 
injection I ：~cl~d- [ l' i 21 I 3’i 4’ ｜ Remarks 5’ 
61 I Blood pressu陀 I 76 I s4. I 54 I 4  i 50 I 40 34 I Died 6’later・
I Pulse rate I 220 I I BO I BO「 BOI 100 100 




injection immt:d-1 1’ 2’ 3' 4.' 5’ 1ぴiately 
62 I ~~~~： :a~川 B2 BO BO 74 60 Pulse rte IBO 92 160 200 200 200 192 IBO 
63 10 104 102 98 96 
Pulse rate 220 228 200 192 180 184 200 20B 
M ｜…essure I 1中1. 96 94 92 100 






Pule 9~ato Puls~6:;"te Pul~g0rote !'¥,lo r岨to200 
号
剛 Hg T!me l . 1n. Z inln. 古川ln. ιmln. 5 min. 
Fig. 9. Injection of 10% hydrochloric acid 5 cinto the upper 
abdominal cavity of cats fasting for 3 days. (No. 62) 
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3) The same injection in cats fasting for 7 days. 
Table XIV 
After injection 
l¥'o. Ii 叩 ction ! ー山－川ed I 1’ 2’ 3’ 4' 5' 'i 1ぴiately 一 一一
65 ｜一一｜ JM 12 92 10 Pulse rate 220 228 212 208 20 212 216 208 
4) The same injection in cats fasting for 12 days. 
Table XV. 
Before After injection 
’！川 4 「－；寸7 十w
114. I BO I 108 I 102 I 94 I JOO 




In No. 61, pulse rate became slow, blood pressure fel rapidly and death 
occurred after about 6 minutes. However, as blood pressure was considerably low 
before injection of hydrochloric acid, the symptoms should not be taken for those 
of a reflex shock, but they were merely agonal signs. Furthermore. in Nos. 63, 
65 and 66 blood pressure fell gradually but not remarkably, and pulse rate showed 
no changes or became frequent. However, in animals Nos. 62 and 64, bradycardia 
and low blood pressure were observed temporarily a few minutes following 
inj巴ction,and soon blood pressure returned to the former level and pulse rate 
increased. This response is a temporary vagal reflex and not so heavy as to be 
cal巴d a primary shock. The typical primary shock, such as observed in th~ 
thoracic cavity, did not take place from the abdominal cavity. In short, when a 
severe pain was given by injection of hydrochloric acid into the abdominal cavity 
after fasting for about 3 days in cats, there seems to occur at台sta vagal reflex 
and then a secondary shock-like state. However, when fasting lasts for a longer 
period e. g. 7 to 12 days, such a temporary vagal reflex is hardly produced. 
Series V : Cooling of Body in the State of Starvation and Primary Shock. 
It was observed that the shock-like state occurred more frequently about 25 
per cent in winter than in summer. WAKIN and GATCH (1943) experienced that 
animals in shock state are liable to die in cold circumstance. I have reported in 
this paper that pleural shock in cats is difficult to occur in summer, but when 
cooled in ice-box until the rectal temperature fals to about 35.5°C, cats can 
be brought into shock-state even in summer. In such cooled condition of the 
fasting animals the following experiments were carried out. 
1) Injection of 10% hydrochloric acid 5 cc into the upper abdominal cavity 
of cats fasting for 4, days. 
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Table 玄VI.
After injection 
No. I injection immed・1
iately 1’ 2’ 3’ 4’ 
Ip…ulse 刊67 rate 192 172 172 188 176 
I Blood pr…｜ 70 68 
Pulse rate 184 132 132 136 
2) The same injection in cats fating for 7 days. 
Table XVII. 
After injection 
No. I inj作e伐倒ctio口 !mmed-1 
iately l' 2' 3' 4' 
的 ｜……｜ 68 ! Pulse rate 160 200 192 192 192 




injection !mmed-1 1’ 2’ 3' 4’ 1ately 
70 ｜……｜ Pulse rate 196 160 200 181 180 




injection !mmed-J 1' 2’ 3’ iately 






were cooled in ice-box, 
rectal tempera tu re some- 150 
times fel suddenly, and 
even death occurred, and io 
a neurogenic shock was 
liable to develop during 
the manipulation o干 the
femoral artery for the 
purpose of measuring blo-
ラ01 p山 er山 F山 erate Puhe rate 164 168 152 
司ヲ~i咽











































od pressure, just as in 
Takeuchi’s experiment, in 
Fig. 10. Injection of 10% hydrochloric acid 5 c into the upper 
abdominal cavity of cats cooled after fasting for 14 days.(No.71) 
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which he observed a neurogenic shock to occur immediately following the release 
of an arterial clamp placed on the carotid artery. The reflex shock of町agaltype, 
however, did not occur in any case in this series of experiment. An initial vagal 
reflex as obsened in previous Series （町） was evoked in no case but one(No. 70). 
Even in the state of instability and disorder of the autonomic nervous function 
due to freezing and hunger, it seems that a primary shock hardly occurs by the 
injection of hydrochloric acid into the upper abdominal portion of cats. If a 
reflex shock 、wouldbe induced by stimulation of abdominal cavity in man, some 
additional factors, such as astonishment, fear and other emotional excitement, 
might play a more important role-in its development. 
Series ¥[ : Injection of Vagostigmine in Fasting Animals and Primary Shock. 
IO}u hydrochloric acid 5 cc was injected into the upper abdominal cavity of 
fasting cats about 20 to 30 minutes following the chemical stimulation of para-
sympathetic nerves by the administration of vagostigmine. 
1) Injection of 10'.X, hydrochloric acid 5cc into the upper abdominal cavity after 
preliminary injection of 0.05% vagostigmine O.lcc per kilogram of body weight. 
A) In cats fasting for 2 days. 
Tablea XX. I A) 
Before After injection 
No. iniectio日Iimmed-1 11 ' I iately I • 
ηi Blood pre…I 120 I 180 I 110 
! Pulse出 e I 160 I I 1s2 
73 1 Blood press附 I 120 I 196 I 128 
I Pulse rate I 156 I 80 I 118 
• B) In ca ts fasting for 3 days. 
2' 3' I 1' ; s・ 
100 I 100 I 100 


















Table XX. ( B 1
Before I After injection 
No. I I I~一一「「一一 ' ' 
1 ・ ・ ・ n Iimmea・I 1’ I 2’｜ 
｜一二二ιと旦虫 1 I I 
71. ¥ Blood prcssu代 i 150 I 178 I 148 I凶｜
¥ Pulse凶 e I 192 I I 8日 1 136 I 























































Table XX. ( C) 
Before I After injection 
一 一 ← 山竺！国5 I' I 21 j 3’I 4! 戸寸ァ I］~ 
,; I Blood pressure 1 124 ' 174 ! 110 [ 100 I り1 100 I JOO I 100 I 100 
IP山 r山 ！200 I 200 I 196 I 176 I 176 ・I 176 I 176 160 
l¥'o. 
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76 -1 Blood pres叶 130 176 130 120 IO日 104 108 100 
Pulse rat巴 152 104 148 1伺 152 156 156 
伊d丹I 
¥B…sぺllO 154. 84 100 90 90 86 i Pulse rate 200 152 228 216 192 192 200 
D) In cats fasting for 6 days. 
Table XX. (D) 
No. 河川；；：…I~而司；司－~：T司－訂正
初 I：~~：： :." 1 －－：~ I ;ooq~l::T：~n:1::- 1 ::-1-:: 








Arythmla Pulse rate Pulse rato 
Pulse rate Puls• 1・品.
PulS• ra ≪ 168 152 lι8 180 
104 
Time 1刀In. 2 "'In. 3 min. 4 min. 5町in. 7 min. mm Hg 
Fig・. 11. Injection of 10% hydrochloric acid Sec into the upper abdominal 
cavity of cats fasting for 6 days and injected preliminarily with 
0.05% vagostigmine OJ c per kilogram of body weight. (No. 80) 
E) In ca ts fasting for 3 weeks. 
Table XX. (E) 
No. 




日1 J Blood pressure J 131 J 1党 J 120 
I Pulse rate I 20日 I I 192 
A reflex shock of vagal type was not produced by injection of hydrochloric 
acid into the abdomjnal cavity following the subcutaneous injection of a small 

















which should be taken for a vagal reflex, was observed for a minutes following 
the injection of hydrochloric acid in animals Nos. 73, 74, 75 and 80. 
2) Inje£tioュof 10% hydrochloric acid 5 cc into the upper abdominal cavity 
following preliminary injection of 0.05% vagostigmine 0.2 cc per kilogram of 
body weight. 
A) In non-fasting cats. 
No. 
Before 
Table XXI. (A) 
After injection 
竺竺：＿I~~
但 IBlood pre…｜附 I166 I 
I Pulse山 I196 I I 
3 I B!oo 
Pulse rate 1白oI 




























昨 C山口 immed-11’ 3' 4' iately 
84° 
110 l ペペ：~IペペペPulse rate 192 1日0 176 160 160 160 150 80 later 
C) In cats fasting for 7 days. 
Table XXI. (C) 
Before I 
・jection ｜！一口~ed - I }' I iately 
Blo.:d pressure ! 150 i 120 I 90 85 . I I 
J Pulse rate ¥ 180 I I 
D) In cats fasting for 8 days. 
After injection 
Remarks 
Table XXI. (DJ 




20 I Died f:I 
54 I later 
! I B出向 ！
!¥o. I I I 
｜ ｜ 口叩1ectioni inI I I iately ! 
86 I伽 dpressure i 86 : 94 I 54 
I Pulse rate ! 172 ' I 
I Blood pressure I 120 I 160 ! 1包87 I ,. I I 
I Pulse rate I 160 I ! 14.8 
In considering that a large quantity of vagostigmine exerts a toxic effect 
on respiratory and cardiovascular function, it seems to be the effe:t of vagostig-

















































EXPERIMENT AL STUDY OF REFLEX SHOCK 
within 6 to 13 minutes after injeCtion of hydrochloric acid. 
Comment. 
599 
Even when the activity of cholinesterase is arrested by vagostigmine and 
therefore the vagus becomes highly sensitive, the reflex shock does not result 
from the injection of hydrochloric acid into the abdominal cavity, whereas a 
moderate vagal reflex develops temporarily. Many cats died within several minutes 
after injection of hydro~hloric acid as a result of toxicity of vagostigmine .• 
Series VII: Iniection of 10% Hydrochloric Acid 5 cc into the Upper Abdominal 
Cavity of Cats Immediately after Food-Intake. 
Table XXIL 
I I Before 
No・ 1 I ;n;<>rt;nn沼市{f:"j , I
I 1－－－，＿一一一Iiately I ' 
I Blood pressure I 100 I 130 I 100 88 I I I I 
I Pulse rate I 240 I I 210 
89 I…州 知I130 ! 80 Pulse rate 20日 I 1日O
I Blood lでsureI 120 l 150 I 106 90 I r I 「 ｜










ょ； I2: I 2：~ 
: I I: I :
示~ ］ぴ
In No. 89. bradycardia and low blood pressure occurred temporarily one to two 
minutes after injection, however, the changes in blood pressure and pulse rate were 
not so remarkable as in a primary shock. They mean only a temporary vagal reflex. 
Series VIII : Injection of 10戸J Hydrochloric Acid into the Abdominal Cavity 
of Toads. 
1) Experimental Technic. 
15 hibernating toads were us巴d.Following the so-called Engelman’s hanging 
method, toads were fixed gently in spine position with the thorax opened and 
the heart exposed, the heart point being pulled up with a serphine and connected 
to a lever.' Heart beat was recorded by means of a kymograph. All toads recieved 
no anaesthetics. 
2) Result. 
Abdomen of・ toads was opened. A妊terthe effects of laparotomy had disappeared, 
1 cc of 10% hydrochloric acid 
was introduced into the upper 
abdomen. Immediately thereaf-
ter, they wriggled, showing pain 
reflex. In 3 cases there occurred 
tachycardia, in 7 no change, 
and in 5 bradycardia. In 2 cases 
of the last group the typical 
temporary cardiac arrest follo-
Tirne l ~ .... 2 rnln. > min. 4 otin, ち＂＇ln.
Fig-. 12. Injection of l O~占 hydrochloric acid into the 
abdominal cavity of toads. 
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wed by marked bradycardia were observed. 
3) Comment. 
Even in toads the injection of hydrochloric acid into the abdominal cavity 
caused a marked bradycardia rather infrequently. Such bradycardia was observed 
only in so-called vagotonic animals and tended to be preceded by a temporary 
cardiac arrest. In this series heart beat of toads returned to preinjection state 
after about 2 minutes. In considering that ih the experiment of pleural shock of 
cats, the decrease of pulse rate was parallel to the lowering of blood pressure, the 
latter change seems to have taken place also in toads. Such changes may be 
taken for a primary shock-like response. 
DISCUSSION 
Both in th巴 experimentin rabbits by TAKEUCHI and that in cats by me, the 
primary shock showing bradycardia and low blood pressure was not produced by 
the stimulation of the upper abdomen, where parasympathetic nerve seems to be 
predominant. However, we have occasionaly experienced in man a vagal reflex 
effecting temporary low blood pressure and bradycardia in surgical operations on 
upper abdominal viscera, such as stomach, bile duct, and pancreas. A reflex pheno-
menon of this sort is ob~erved not infrequently at the time of traction of the stomach 
or mechanical stimulation on the commoロbileduct by the dissection of adhesion, 
or even at the moment of opening the peritoneum. Clinical manifestations of 
the reflex are; patients complain of unpleasant sensation in the upper abdominal 
portion, and b巴comepale, sweaty, but consciousness is maintained. Shortly after 
cessation of the stimulation, the blood pressure gradually increases and pulse rate 
returns to normal. Such a response is usually called "traction reflex”； and should 
not be called ・shock”. It is also evoked in the state of light anesthesia or in the 
initial stage of gastric ulcer perforation. The reflex too1王 placein this study 
following injection of hydrochloric acid into the upper abdominal cavity of cats 
fasting for 2 or 3 days, but it was not so serious as to be called a neurogenic 
shock. However, the fact that the injection of hydrochloric acid into the 
abdominal cavity of toads brought about a marked bradycardia, especially in toads 
in vagotonic state, should indicate that the instability of autonomic nervous 
system would be an important factor of a primary shock in human being. 
In the experiments with dogs and cats, MARTIN and BURSTEIN.(1942) reported 
that the heart of the animals was arrested by electrical stimulation of the thoracic 
vagi, while the same stimulation of the abdominal vagi caused lowering of blood 
pressure. And many cases have been reported of sudden death due to cardiovascular 
and respiratory disorders during various manipulation of the vagus and its branches 
in the neck and thorax. In consideration of the fact, that the primary shock, 
which is produced in rabbits and cats by the stimulation of pleural cavity, is 
undoubtedly a vagal response, a primary shock of this sort seems to take place 
by the vagal stimulation 1) in the neck most frequently, 2) in the thorax 
relatively frequently, and 3) in the abdomen least frequently. 
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． SUMMARY 
I) The primary shock, in which low blood pressure and bradycardia are 
characteristic, did not result from the injecticn of irritative chemicals, such as 
5 % tincture of iodine or 10% hydrochloric acid, into the abdominal cavity of 
normal cats, whereas the secondary shock, in which low blood pressure and 
tachycardia are characteristic, was liable to occur. 
2) The primary shock did not develop by the injection of hydrochloric acid 
into the abdominal cavity even in the cats with an irreversible damage of the 
liver caused by carbon tetrachloride Or by ligation of common bile duct. Therefore 
the disturbance of hepatic function does not seem to be an important predisposing 
factor of the primary shock. 
3) Similarly, following division of bilateral abdominal sympathetics, the 
primary shock was not evoked by the injection of 10% hydrochloric acid (5 cc) 
into the abdominal cavity. Only in one case the injection of hydrochloric acid 
caused a temporary response of bradycardia with low blood pressure. 
4) Immediately after the injection of hydrochloric acid into t’e abdom nal 
cavity of ・cats fasting for 2 to 3 days, initial low blood pressure was induced and 
then the secondary shock followed. However, this initial response should not be 
taken for a primary shock, although it may be surely a vagal reflex. And such 
a vagal reflex is difficult to occur in cats fasting for a longer period ( 7 to 12 
days). Therefore it appears that fasting for 2 to 3 days may provide an adequate 
predisposition to evoke a vagal reflex. Taking the primary shock for a serious 
manifestation of a vagal reflex, the primary shock in human being would be 
induced by the stimulation of the abdomen in a certain predisposed condition. 
5) The shock of vagal type did not develop also in the ca ts which were 
cooled after fasting. 
6) Immediately following injection of hydrochloric acid into the abdominal 
cavity of the fasting cats in vagotonic state induced by injection of vagostigmine, 
a temporary vagal reflex was observed, but it was not so serious as to be called 
a primary shock. 
7) Injer::tion of hydrochloric acid into the abdominal cavity of hibernating 
toads gave rise to a vagal reflex effecting the inhibition of cardiac function, 
sometimes the arrest of the heart, especially in those toads in which a parasymp-
aticotonic state was induced by a proper preliminary treatment. 
8) If the primary shock would occur in man by the stimulation of abdominal 
平iscera,it appears, from the experimental evidences in cats and others, that 
besides predisposing conditions above mentiop.ed some other factors such as 
psychic excitement would be necessary to aggravate the instability of the autonomic 
nervous system. Also the cerebral anemia might serve as a supplementary factor. 
Ill. REPEATED STROKES ON CAT’s ABDO¥IEN 
Goltz reported that repeated strokes on abdomen of frogs caused reflex inhib-
ition of the heart througn the vagus nerve, i.e. heart beat became slow or even 
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－ 
stopp巴d.And also, it is known in Japan that a sunilar state occurs by an intense 
stroke on "Mrzuocm" ( epigastrium ). Following experiments were carried out to 
examine, whether a primary shock-like response results from the strohes on al:d-
omen of cats. Cats were fixed tightly in spine position without anesthesia, and 
repeated strokes on the upper abdominal wall were given from 30 to 50 tim:s 
in about 15 seconds. 
Table XXIU. 
I After strokes Before I 
:¥o. 
S叫 es 1 ：~~~~－J 1 ¥ 2’I 3' I 4' I三 ！？’
Blood pressure ' 130 : 130 l 140 I 20 I 126 I 120 I 121 1 128 
91 ~ I ' I I __ - I I I I Pulse rate ' 18日 I I 216 I 00 I 208 I 200 I 200 I 200 
I Blood pressure ¥ 110 I 86 I 100 ¥ 86 I 90 ＼川 i 96 I 100 
92 I c I : I I I I i I I Pulse rate I 220 i I 測 I 220 I 218 I 200 I 200 I~と
”I Blood pressure I 110 I 140 I H1- 108 I川川向｜%
P山 r山 200 ¥ ¥ 120 ¥ 188 I 188 I 188 I 182 ¥ rn2 
In No. 91, blood pressure and pulse rate showed no marked change. In No. 92, 
blood pressure dropped markedly immediately following cessation of strokes, but 
soon r巴turnedto an almost normal lev巴1.Pulse rate became rather frequent. In 
No. 93, pulse rate decresaed immediately after strokes, but blood pressure was 
raised. In summary typical low blood pressure and bradycardia occurred in no 
case by stroking the abdomen of normal cats. 
Next, the same test was made under local anesthesia of the abdominal wall 




1 I Blood pressnre IJ.l I 
[P山 erate 
I Blood pressure 
95 I 







~~ I 66 I l~；~ I ~~l~！--2_＼~一日＇ I~~ I ］ ~：， _ '. _ I~~ I l ：~ l：~ I l：~ I l~~ i 1~~ I l: 
As soon as the stroking ceased, blood pressure fell pronouncedly, but pulse 
rate rather increased. Namely, bradycardia with low blood pressure did not ensue. 
Tapping test of Colz was reexamined with 15 hibernating toads. A typical 
arrest of the heart or a marked bradycardia occurred in only one case, but 
moderate bradycardia responses resulted frequently from stroking. 
Then, th巴 ~troking experiments were carried out in cats anesthetized with 
urethane. 
Series I : Stroking of the Abdominal wall of cats between Meals. 
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A) Stroking of the upper abdominal wall. 
Table XXV. (A) 
No. 
96 I Blood pres叩re
I Pulse rate 
貯 IBlood pressure 
I Pulse rate 
I Blood pressure 98 I 
I Pulse rate 
切 IBlood pressure 







172 I I：~ I 
I I: I 
I 2~~ I 
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7剛 n,Tl.Me l . in. 5 "'In ち＂In.
Fig. 13. Stroking of the upper abdominal walJ. (No. 96) 
In all cases, blood pressure fell pronouncedly following cessation of strokes and 
pulse rate somewhat decreased. , 
B) Stroking of the middle abdominal wall. 
Table XXV. (B) 
No. 





















































I Blood ores u e I 96 I ,. " - I 
I Pulse rate I 
I Blood or re I 97 I ど＇ I 
I Pulse rate I 
I Blood oressure I 98 J!•~oou且 」 ｜
I Pulse rate I 







Pulse rate l'¥.lu rate Pulse r•t• Pul•e rate J'ltlBo I『且.”1 2臼 lljo lう0 160 160 
皿 B匂泊四 l・l.D. 3 min. うruin. 7 min.. 
Fig・. 14. Stroking of the middle abdominal wal. (No. 96) 
C) Stroking of the lower abdominal wall. 






I Blood pressure <Jli I 
I PL1lse rate 
I Blood oress re 
97 I " 
I PLJlse rate 
rn I Blood pressure 
ンU I 
i Pulse rate 
I Blood pressure 99 I 







Blood pressure was raised 
a little and pulse rate beca－ ε。
me rather frequent. 
Comment. 
Low blood pressure respo-
nses were evoked markedly by 
stroking of the abdominal wall io 
in its upp巴rpart,moderately in 
the middle part, and nearly no- •o 
ne in the lower part. Pulse rate t田
decreased a littl巴 instroking P・ 
of the upper abdominal wal，守
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136 ¥ nら ｜
126 ' 126 

















~ mln. 7 mln. ""' Hg TLme l • In. う町t瓜．
it showed no change or bee- Fig・. 15. Stroking of the lower立bclominalwal. (No.%) 
ame rather frequent. Thus, decrease in both blood pressure and pulse rate was 
obtaine<l by .the strokes on the upper abdominal wal only, in which the parasy-
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mpathetics are predominant. However, it was not so serious as to be called a 
shock. 
Series II : Stroking of the Upper Abdominal Wall after Food-In take. 
Tnble XXVI. 
Before After strokes 
No. 
100 
一一竺！？！と直恒二！こし~~－ I 三二上三一 I＿~〕L
ば surel立I,: I ~： 1 ，~： I ~L~~I~ 
101 l ~~~；： :a::ss附（；：日三1~；：I ,: I ，~： : ,I ,;:J_; 
102 ¥ ~~~；： ：~：ssu代 I . ~~~ IぺぷI1：.~ I I~~ I l~~ I l~~ I i！~ 
In all cases, pulse rate 
more or less decreased. 却。
Nausea followed by a rem- Stroki»~ 
arkable bradycardia was 
noticed in Nos. 100 and 
102, and arhythmia for 3 
minutes in No. 102. Blood 
pressure fel pronouncedly 
in al cases for 10 minutes 
1事。
l。 ／いて：Pill•• ち。~ .J;~te 
or釘iore.
Comment. 
In this series of cats，血11$ '1'1'10 
in which the stomach was 
filled with food, remark-
able lowering of blood pressure and slight decrease in pulse rate were observed. 
? 】 「 。 。
?





Pulso rate Puhe ra.to 
120 220 
22・
1叫 n. 2 1'10. 3 .in.骨 与llliD. ラala.
Fig. 16. Stroking of the upper abdominal wall after 
food-intake. (No. 100) 
Nausea and arhythmia were noticed in some cases. Thus, a cardiovascular response 
effecting low blood pressure and slow pulse rate was evoked in cats after feeding 
and under anesthesia with urethane. Though it was not such a typical bradycardia 
as seen in pleural stimulation in cats or in tapping of the abdomen in toads, 
it may be called a primary shock-like symptom. 
Series III : Stroking of the Upper Abdominal wall Following Sectioning of 
Bilateral Vagal Nerves. 
Following bilateral division of vagi in the neck dyspnoea appeared and trach-
eotomy was necessary. Then the cats were stroked on the upper abdomen. 
Comment. 
Blood pressure fell pronouncedly, but pulse rate rather increased. Thus it was 




No. I s叫 es !mmed-1 
iately l' 2’ 3’ 4' 5’ 7’ 10' 
103 I ~…sぺ 76 Pulse rate 192 208 200 192 192 192 192 
104 I Blood prベ 70 
Pulse rate 200 208 208 212 200 200 
105 I…essure ・ 1 98 
’Pulse rate 200 208 192 184 176 172 168 171 
SUMMARY 
( 1) No mar ke<l change 
was obtained in both bl- ao 
ood pressure and pulse 
rate by repeated stroke弓問。
on the abdominal wall of 
cats without anesthesia. 
( 2) Giving repeated 
strokes on the abdominal 
wall under local anesthesia 
with 0.5% procaine solu-
tion, blood pressure fell 
pronouncedly, and pulse 












'l'lino l bl.n. うmln. ラniin.
ent. 
( 3) Cats anesthetized with urethane responded with bradycardia and low 
blood pressure most pronouncedly to repeated s '.rakes on the upper abdominal wall, 
moderately to that on the middle addominal wall, but nearly none to that on the 
lower abdominal wall. This response seems to be a temporary vafal reflex. 
( 4) Decrease in both pulse rate and blood pressure was produced in cats by 
stroking of the upper abdominal wall immediately after food-intake under anest-
hesia with urethane. However:, it was not such a typical bradycardia as seen in 
pleural shock of cats or in a critical state of toads following tapping of the 
abdominal wall or injecting of 10% hydrochloric acid into the abdominal cavity. 
It should be called a primary shock-like symptom. 
( 5) If the same experiment was done after bilateral sectioning of vagal 
nerves in the neck, blood pressure fell remarkably but pulse rate rather increased. 
Thuo, sectioning of bilateral vagal nerves proved to inhibit the bradycardia response. 
(Acknowledgement should be made to Prof. Chisato Araki of Kyoto University, 
Prof. Toskisuhe Yamamoto and Assist. Prof. Tδkichi Takeuchi of this College 
for their kind suggestions. This study has been supported by a grant from the 
Educational Department Science Research Foundation.) 
17. Stroking of the upper abdominal wall after section 
of bilateral vagal nerves. (No.103) 
EXPERIMENTAL STUDY OF REFLEX SHOCK 607 
References 
1) Araki, Ch.: Pain and Shock, Rinsho no Shi.n-
po, 1,76, Nagai-Shoten, Osaka, 1949. 2) Takeuchi, 
T. : Experimental Study of Reflex Shock, J. Mie 
Medical College, 11,55-72, 1951. j. Jap. Surg. Soc., 
53,57-63, 1952. 3) Yamamoto, T., Takeuchi, T., 
and Iida, S. : Reflex Shock, Geka, 14, 135-138, 19 
52. 4.) Miwa, S. : Accidents and Complications 
of the Arti五cialPneumothorax Treatment, Jap. J. 
Thor. Surg., 3, 22, 1950. 5) Sakamoto, H. : 
Pleural Shock and Pleural Reflex, Jinko Kikyo 
Ryoho, 125, Nihon-Rinsho-Sha, Osaka, 1950. 6) 
Shibusawa, K. : Shock no Rinsho, !gaku-Shoin, 
Tokyo, 1950. 7) Blalock, A., and Cressman, R. 
D.: Experimental Traumatic Shock, Further Stud-
ies with Particular Reference to the Role of the 
Nervous System, Surg. Gynec. & Obst., 68, 278-2 
87, 1939. 8) Gapps, J.A.: Air Embolism Versus 
Pleural Reflex as the Cause of Pleural Shoc;k, J. 
A. M.A., 109, 852, 1937. 9) Hamilton, C. E., and 
Rothstein, E. : Air Embolism, J. A. M. A., 104, 22 
26, 1936. 10) Andrew Morland : Pleural Shock, 
Lancet, 6588, 1021-1023,1949. 11) Suda, I. : Shock, 
Geka, 12, 9-20, 1950. 12) Tabuchi, Y. : Experi-
mental and Clinical Studies of Secondary Shock, 
J、Jap.Surg. Soc., 43, 1196 1267, 1942. 13)" Shor, 
和文抄録
E., Zweifach, B. 1へん and Furchgott, R.F.: The 
Role of Hepato-Renal Vasotropic Principles in 
Experimenial Shock, Research in Medical Science, 
301, 1950. 14)Fine, J., Seligman, A.M., and Frank, 
H. A. : On the Specific Role of the Liver in 
Hemorrhagic Shock, Ann. Surg., 126, 1002 1009, 
1947. 15) Suzuki, H., Shino, E., Ohi, Y., and 
Nakamura, R.:Statistical Study on the Incidence 
of Experimental Nervous Shock, J.Kyoto Pref. 
Med. Univ., 49, 311-311, 1951. 16) Mine, M., and 
Tanigawa, H.: Signi自canceof Tonic State of Aut・ 
onomic Nervous System in Laparotomy, Rinsho 
Geka 5, 49-52, 1950. 17) Collins, V. J. : Abdo-
minal Re自exes,Anesthesiology, 302-304, Lea ゐ
Febriger, Philadelphia, P司.，1952. 18) Gullikson, 
M. J., McRae, J. H., and Campbell D.A.: Vago-
vagal Reflexes. E"iectroca凶 ographicChanges dur-
ing Vagotomy, Surg. Gynec. & Obst. 89, 153, 1949. 
i9) Weeks, C., Ryan, B. ]., and Van Hoy, J. H.: 
Two Deaths associated with Supradiaphragmatic 
Vagotomy, J.A. M.A., 132, 988-990, 1946. 20) 
Chester, S. T., Naffziger, H. C., Fisher, C., Rothe-
nberg, S., and McCorkle, H.J. : The Effect of 
Stimulation of the Lower Intrathoracic Portion 
of the Vagus Nerve on the Cardiovascular System 

















































































The Spleen in Hypersplenism 
R. ]. Leffer 
Am. J. Pathol. vol. 28 p. 303, 1952 





は明らかにされていなし．私は， r梢血球系減少，骨 ）］年臓マル ピギーイイイ、 l ワ豆大な周縁娼（土， M!Ji!店主 Pl'lil~ －it: ;fl'.
髄増殖，スプレノメガリー，牌摘出m1売の賛血い：復ご. , 症の診断的特色として価値のあるものかも知れない・
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